Recognition of tandem sialic acid residues by CD38: a theoretical study.
The electronic structures of gangliosides are described using semiempirical and ab inito molecular orbital theories as well as the density functional theory to clarify the causative factors of the differences in inhibitory effects and to elucidate the recognition mechanisms of the enzyme. Our results suggest that CD38 is likely to recognize the two phosphate groups in NAD and the two carboxyl groups in tandem sialic acid residues of gangliosides. The recognition mechanisms of the substrate are proposed based on the good correlation found between the orbital energy of the highest occupied molecular orbital of the gangliosides and the degree of the inhibitory effect.